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TABLE 1—Characteristics of the 1994 and 1999 Cohorts Born at Hospital De Clínicas de
Porto Alegre, Brazil

1994 1999
n = 187, No. (%) n = 250, No. (%) P

Mother’s age ≥ 21 y 147 (78.6) 174 (69.6) .045
Mother’s schooling ≥ 8 y 91 (48.7) 126 (50.4) .729
Per capita income 50% of minimum salary (US $90 per month)a 158 (84.5) 174 (73.4) .008
Mother White 129 (69.0) 182 (72.8) .444
Mother’s first child 81 (43.3) 104 (41.6) .794
Average breastfeeding time of previous children 4 mob 64 (60.4) 108 (74.0) .430
Vaginal birth 149 (79.7) 193 (77.2) .614
Male newborn 88 (47.1) 139 (55.6) .095
Parents legally married 75 (40.1) 50 (20.0) .001
Prenatal care with 5 consultations 147 (78.6) 206 (82.4) .383

aThis information was obtained for 237 families in the 1999 study.
bExcluding firstborns (n = 106 in the 1994 cohort and n = 146 in the 1999 cohort).
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The Baby-Friendly Hospital Initiative (BFHI) is
based on the Ten Steps to Successful Breast-
Feeding, a program which summarize the prac-
tices that maternity wards need to adopt to
support breastfeeding.1 There are more than
16000 Baby-Friendly Hospitals throughout
the world, and of these, more than 200 are lo-
cated in Brazil.

Despite the abundance of studies evaluating
each of the 10 steps or a combination of them,
information on the impact of BFHI on the dura-
tion of breastfeeding is limited. Recently, a large
randomized controlled trial including 31 hospi-
tals in Belarus showed that an intervention
based on BFHI principles increased breastfeed-
ing rates, especially exclusive breastfeeding.2

The present study reproduced these results
using a less complex study design.

METHODS

This before-and-after observational study
prospectively followed 2 cohorts of babies born
at Hospital de Clínicas de Porto Alegre, Brazil, a
general university hospital responsible for ap-
proximately 4000 births per year. Most of the
population served by the hospital comes from a
low socioeconomic stratum.

The first cohort was formed of a sample of
187 babies born in 1994. The second cohort in-
cluded 250 babies born in 1999, 2 years after
BFHI implementation. In both cohorts, all ba-
bies born after the starting date of the studies
were included, provided they fulfilled the criteria
of being healthy nontwins, with birthweight of
2500 g or greater, who had initiated breastfeed-
ing, and whose mothers lived in Porto Alegre.
Newborns or mothers who presented any health

problem that could make breastfeeding more
difficult or impossible were excluded from the
study (for example, HIV–positive mothers, chil-
dren with malformations, and children requiring
intensive care).

After giving informed consent, mothers were
interviewed at the maternity ward and in their
homes at the end of the first, second, fourth, and
sixth months postpartum. In the 1999 cohort,
the second- and fourth-month visits were re-
placed with telephone interviews whenever pos-
sible. Mothers were asked about the usual diet
of the children and the time of introduction of
any food. Babies receiving only breast milk, with
no other liquid or solid, were considered to be
receiving exclusive breastfeeding; those receiv-
ing breast milk, regardless of supplements, were
considered to be receiving breastfeeding.3

The data were analyzed using Epi Info soft-
ware 6.04b (Centers for Disease Control and
Prevention, Atlanta, Ga) and the statistical pack-
age SPSS 10.0 for Windows (SPSS Inc, Chicago,
Ill). Kaplan–Meyer survival curves of breastfeed-
ing and exclusive breastfeeding were plotted for
the 2 cohorts. Cox regression model interaction
was used to test the interaction between BFHI
implementation and per capita income (lower
half vs upper half). The log-rank test was used to
calculate the significance level of differences be-
tween curves.

The odds for not breastfeeding exclusively at
1 month and discontinuation of any breastfeed-
ing at 4 months among children born before the
BFHI, compared with children born after the

BFHI, were calculated using Cox regression
analysis. The variables included in the model
were those whose prevalences differed (P<.2)
between the 2 cohorts based on a χ2 test.

RESULTS

In the course of the follow-up of the 1994
and 1999 cohorts, there were losses to the sam-
ple of 8.6% and 8.4%, respectively.

Table 1 shows the characteristics of the 2 co-
horts studied. They differed (P<.2) in terms of
age and marital status of the mother, sex of the
newborn, and per capita family income.

The Kaplan–Meier survival curves of breast-
feeding and exclusive breastfeeding presented in
Figure 1 show that those exposed to the BFHI
were breastfed significantly longer than those
born before the BFHI. The median duration of
exclusive breastfeeding was 2 months for chil-
dren born after the BFHI and 1 month for those
born before the BFHI.

The Cox regression analysis showed that the
hazard ratio was 1.66 (95% confidence interval
[CI]= 1.40, 1.98) for not breastfeeding exclu-
sively at 1 month and 1.55 (95% CI=1.16,
2.07) for discontinuation of any breastfeeding at
4 months among children born before the BFHI
compared with children born after the BFHI.

A comparison of the survival curves for
breastfeeding according to per capita family in-
come shows that the BFHI was more effective
among underprivileged children (interaction
term: P=.05). The same was not true for exclu-
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aData for exclusive breastfeeding not available in the third and fifth months for 1999.

FIGURE 1—Percentage of babies being breastfed and exclusively breastfed: 1994 and 1999.
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FIGURE 2—Percentage of babies being breastfed and exclusively breastfed: families with
per capita income below median, 1994 and 1999.

sive breastfeeding (interaction term: P=.6) (Fig-
ures 1–3).

DISCUSSION

The present study shows a significant increase
in breastfeeding and exclusive breastfeeding
rates after BFHI implementation. Of note, the ef-
fects of BFHI were stronger in the underprivi-
leged population. The benefits of breast milk are
known to be greater in populations at lower so-
cioeconomic levels.4

Despite the occurrence of an increase in
breastfeeding rates after BFHI implementation,
the frequencies of breastfeeding in the first 6
months of life, especially those of exclusive
breastfeeding, are still low. The BFHI in itself ap-
pears not to be sufficient to maintain high rates
of breastfeeding and exclusive breastfeeding
over this period. Interventions made only at 1
moment (such as in the maternity ward) and
based solely in hospitals may increase the rates
but will have only a short-term effect unless
complementary strategies are incorporated.5

Within the BFHI itself, it is possible to obtain
more sustainable results through the strengthen-
ing of step 10, which seeks the establishment of
support groups for mothers who breastfeed after
discharge from the maternity ward.

As this study evaluated breastfeeding rates in
2 different periods, it is not possible to conclude
that BFHI caused an increase in rates. Because
breastfeeding rates in Brazil have gradually in-
creased in the last 20 years, it is possible that a
higher national awareness contributed to the in-
crease in rates. Nevertheless, during the time be-
tween the 2 cohorts (1994–1999), no other
major actions were carried out. Also, a previous
study showed that between 1987 and 1994 the
rates of breastfeeding in the population under
study did not change.6 This reinforces the con-
cept that the BFHI was probably the main factor
for the improvement of breastfeeding rates. It is
important to mention that Brazil did not experi-
ence any substantial change in economics, fe-
male employment, or related legislation that
could explain the results.

In conclusion, the present study shows a sig-
nificant increase in breastfeeding rates, especially
exclusive breastfeeding, after BFHI implementa-
tion. Nonetheless, in order for breastfeeding to
become universal, it is necessary to strengthen
the BFHI and to develop other interventions

Note. BF = Breastfeeding.

FIGURE 3—Percentage of babies being breastfed and exclusively breastfed: families with
per capita income above median, 1994 and 1999.
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TABLE 1—Selected Demographic
Characteristics of Japanese Adults 
in Westchester County, NY

Characteristic All Cases (N = 911)

Mean/Median age, y 43.3/42.0
Mean/Median length of living 8.9/3.9

in the United States, y
Male, % 54.8
≥ 2 y college education, % 86.3
Japanese birth, % 95.4
Living in the Unites States 70.1

on a temporary basis, %
English as a native language, % 6.6
Do not speak English at home, % 59.5
Have health care coverage, % 93.2
Had a routine medical checkup 77.7

within the last 2 y, %
Had a comprehensive checkupa 43.4

within the last 2 y, %
Have a particular place to go to 80.9

for medical care, %
Own and drive a car, % 98.1

aComprehensive medical checkup requiring an
overnight stay in a hospital equipped with advanced
diagnostic machines.

aimed at protecting, promoting, and supporting
breastfeeding practices.
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Prevalence of Diagnosed
Diabetes and Related
Risk Factors: Japanese
Adults in Westchester
County, New York
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Following migration to the West, intergenera-
tional increases in the prevalence of diabetes
among Japanese have been reported.1,2 Dia-
betes prevalence among second- and third-
generation Japanese American adults was
considerably higher compared with the rates
in Japan.3,4 This phenomenon has generated
the “Westernization hypothesis,” whereby
gradual adaptation of a Western lifestyle, in-
cluding a high-fat diet and physical inactivity,
contributes to an increase in diabetes.5

The extent to which the prevalence of dia-
betes is high among all Japanese populations
in the United States and its regional variation
are unknown. East Coast Japanese, who tend
to be less acculturated newcomers,6 are likely
to have a different profile of diabetes preva-
lence and associated risk compared with West
Coast Japanese. Information specific to geo-
graphically defined ethnic groups is needed to
tailor interventions and preventive services.
We report the results of a 1999 mail survey
of the largest Japanese residential community
in New York State.

METHODS

The 1990 census was used to identify 17
zip code areas in southern Westchester
County, NY, with the highest concentration of
Japanese residents, and these areas were des-
ignated as our survey area.7 Commercially
available telephone directories8,9 were used
to generate a listing of Japanese households,
and 1100 households were randomly selected
for the mailing. All adults within the house-
hold were invited to participate. The total
number of respondents was 911, for a house-
hold response rate of 58.0%. Compared with

the 1990 Integrated Public Use Microdata Se-
ries data,10 the sample was not significantly
different from adult Japanese residents in
Westchester County with respect to gender
and birthplace, but the participants were
slightly older.

The questionnaire was adapted largely
from the Behavioral Risk Factor Surveillance
System, including the question for identifying
physician-diagnosed diabetes.11 English and
Japanese versions of the questionnaire were
made available following a review by a bilin-
gual focus group. Community preparation and
follow-up mailings according to Dillman’s
methods were used to increase survey coop-
eration.12 Gender- and gender-within-
age–specific estimates and 95% confidence
intervals (CIs) for diabetes and its major risk
factors were calculated. Age-adjusted esti-
mates were calculated with the 2000 census
as the standard population.

RESULTS

Westchester County Japanese people were
predominantly Japanese-born recent arrivals,


